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ABSTRACT: 

PURPOSE: To prevent a decrease in channel width, caused by a channel stopper 
diffusion layer intruding into the channel region in a narrow channel MOS 
transistor, by making an ion-implanting mask film large enough to cover a gate 
electrode region on a resist film, and forming an anti-oxidation mask. 

CONSTITUTION: An N-well 2 and a silicon nitride 4 film are formed on a P-type 
silicon substrate 1. Then, an anti-oxidation film is formed by removing the 
silicon nitride film 4 with a mask of photoresist films 5-1 to 5-3, which are 
formed after a first photoresist film is applied on the surface and removing it 
selectively. A second photoresist mask is applied thereon and is removed 
selectively so that second photoresist masks 6a and 6 (an ion-implantation mask 
film) are formed. The photoresist film 6a covers the side of the photoresist 
film 5-1 and the silicon nitride film 4 under the resist film 5-1 . Then, a 
p-type ion implantation layer 7 is formed by implanting boron ions, and the 
photoresist film is removed and a thermal oxidation step is carried out so that 
a field oxidation film 8 and a channel stopper 9a are formed. 



01/23/2003, EAST Version: 1.03.0002 



COPYRIGHT: (C)1993,JPO&Japio 



01/23/2003, EAST Version: 1.03.0002 



(i9)b*hm»w ( j p> (i2> & 1^ & $1 Ca) (iimwmm&iw* 

#1^^5-102403 

(43)£-MB ¥fi£5^(1993)4^23B 







P T 
r i 






TJ n 1 I OV /AO 


q o i r> VQ/IO AKA 

o o 1 D fo4jfi — *M 


















21/316 












8617-4M 


HO 1 L 


21/ 265 


p 




7342-4M 




21/ 94 


A 










H<7>®[4(:£ 5 H) 


(2l)tbSS-^ 


^S¥3 -260215 


(71)tHPA 


000004237 














(22)tBHB 


3 ^(1991)10/3 8 B 




JBK4B«KatHTB7i 


11^ 






(72)3§HJ# 


»# 










SmS^E^HTS7| 


1 1 ^B**Sv«5t 
















(74)ftHA 







(54) [9BWO«ii:] ¥3£#$S®0)t?ig:£j!fc 



(57) [gift] 

£35 1 <7)y * hi- h|£ 5 - 1 ±izm 2 cyy * YVi? 
M o s b 7 v i>x ? m^MH^^x < t i> 3- -v 




01/23/2003, EAST Version: 1.03.0002 



1 

*±tc. wtmim-?A7mf&.&z#&iMt, mam 
j: -> -cfriewtttvx^ ®zmtRmz®£? h is 

t , MIS 7 < ->V HJgflEffl^^^ffltt htWlfif 
4#yg^?**Kfca«Wfc»J**&X8J:. buIS 

?R£(fc*fsxgi:. Huiewe^ttvx^^haes 

*Jtt. ffl»Hfcttv;*?ll£i£JI3-e*>Xgi:. MlSiS 

«w az jfMt i. us i . tuia 7 * ->v \< B&m~?x ? 1 

iSfc. Huie7-f-;bK^«ffl-7X?^ttrife^^>'i± 
mi-WlgL^HH/fflfik PI ta^^Ktt'f *y £i±A 

y?±Affl * is * mz-tz tm t , frf awitf Ltt ?a 
[ is*jb 3 ] ifiE-swswi p mx'h itmm 1 4 

[000 1] 
[0002] 

i. MOS h5yvX^^Sjttl^ffi*>^li, fr^-li 



2) ^^5-1 0 2403 

2 

J: 7tWV^Jt 4>*lS*»fc UlfrV*. 

[0003] zo&M ■ **4mos ^yi^coa 

£>cr> 1 ofcf-v *;Mlo>h£ V 5 y v'X ? ( $f"V * 
/l^y^X?) #J>&tf\ *4"Cli. tfjlOTMOSh 

h 7'«tMJJ)fC nMOSOTRMrtrffi 

10 [00 04] 4-f. 04 (a) l^-f <fc o fBRIi'P 
a>- | j3y««ncN^i/k2?:^L^*>. *^ 

4£I*|£U »l«7«-huyxhM5Sr^Ls 

ie^K$r^i«-r / ^^§P^7 : j- h u-y^ 

h.. ttV^T7*M'> ! xMB5-l , 5-2, 5-3$r 

ssfcfeLTHiwkttvx^^ffi-rs. act, ^4 

■f. ffil , ^2C07^- M^^MR5. 65rv 

«7Sr^B£-fl.. <W=s 04 (c) . l5i:^tJ:o 
«1. »2 0D7*M'>'*^MI{5, 6&ft&L,t& 

^nssntin^y < ->v ywcmr ( m^wm 

[0005] 0 (CLT7 -f -^KKftMS-CEH 

30 $^pMOSh7>i/^fM«10, nMOSh 

7yy^^MIiSi l, a-^/hios h7^>'A 
^JB^fRW^^ns. H^t, P + S^-v^ 

ja±ttLOCOSffiOT*»^-Co^ 

•caBJLJt* 1 . Loposffiiw&ii mit-yviyo 
[00063 0 5<i04 ( c ) [znm-fh^-mmx'h 

40 9Watn*. J f- hSffi 1 3 «:-ji5flmT* LT*4 . 4 
[ 0 0 0 7 ] 7 -r KiS^S i: f-v *>VX b y.A'9 

MO S h 7 y i?A 11.12 ft^itikAsX-m 
^tlh^tizKch, 
[0008] 

^w&m.<r>mmi ; <£x\ m-v vvy-jx^^ 

50 fi£L^*&, f-^^m^h^^Vfc, ft^xh-y 



01/23/2003, EAST Version: 1.03.0002 



<3) 

3 

> « iOSBlz i-5*n£A i ' i )t#i>V5r#i.l)i:> 

x l& *>%h.mh. ^mmwtk-nmm^^iv 

M O S h 5 > i>x 9&fSMM?M1:±* < tb¥Z*> 

<Dumij:m±.(oi,i h t <t 9 $f-v h 7 > ^ 10 
?v*j*9<r> &%mmm± ix l 4 s . 

[00 09] 

TlB£WIMitt-7^^|fi£atRWt»*-r4XSi:, fir 

-f FffMfflv x ? «t fc IfflE-f * Affi ? R* 

SfcJSIfc: «fc 9 7 * HKftJB* JB*W tio 

[00 10] 

mmmi mz*wn<ommiz'^xmmz^mix 

[ o o 1 1 1 a 1 < a ) - ( c ) n*wn<r>-mm<r> 
mmzmstbTmmmmx-fo t. ttzmi am 1 

MO Shy VVX9^^LW^<r>MZ%Kr>y t 
h V i/X I- m 6 a 1 7- hVM 1 3 <OfiBSr ^ix-fix 1 
.£$8 *J J: 2 *<a«t*^ L T * S . 
[00 1 2] Hi (a) li@4 (a) fcHtT*9, $ 40 

1(7)7 *M-i;xM!5-l , 5-2, 5-3 (7 4- 

>i<mim~?x7m) fcnimffij&mm 

[00 1 3] <Xfc % Hi ( b ) fcqrfj-pfc. 3£2<7)7 

* hv->'xbmmifii. nt/ti. m&t&ztizx 

X. W>\<r>7* M/y.^M5-l, 5-3±fc3S2<0 
7*hUi/*^MR6a, 6 ( A tfy&Affl-yx^JR) t 

nM0Sh5V^*®|ftfll«(l22O12) 



ftHH^-l 0 2403 

4 

x?m teznmBomffimtkz . siw^u 

i^'X hK 5 - 1 1 tcr)TC0mti<- V 3 yffi?4 <7)0»?§ 

*#«U »1. *2«7*M^5;xMK&B5*U » 
IWfcSffpfcBl (c), H2 3 C7* -/UK 

KfcK8. f-**;k*h>y/<9aiWBlfc&*U pMOS 
byyi/Xf&lSffi&lO. nMOSh7V^M 
IS$1 1, ift^nMOS N7y^'X^^BS,^iSl 
2#KB&*ll>. 

[0014] y- h®i 13(10, 1 1 05* 

« 1 2 <•*■■*> ^/ns® ) t>~fctmmx 1- ^ 

ami*, »*tfe3£A*«-C*6. S&2007* hV^'X 

%&ixm2<7)7* bui^xbme a.^m^imi-h 
■ess. 

[0015] Z<r>i d iz. *56BHti*Uf , M4>#SiJ« 

MO S h y y iSX? i SljMffinmtt fttcb-f iZ&fti 

[ 0 0 1 6 ] ZOmi&fflX'ii. 1-\> *foffl$<M\- 
MK-f-Y*^ h -yA-S:^L7t* { . 03 C*-f J: ^ K 
OSYyy'JX f&ffcim 1 2 W^hW^-f- 
■v^XN-yA'gbSrJggtLrt J:^. t"^^. 7-f 

[0017] 

-? x 9 mf&mcD v =jx MBJtt c ti i: y- h wmmi- 
■i *y : &xm-?x7mm&^x 4 xy&kzntco z 

tlz±<0. 'J?*<thmi-**>\sMOS}-yyi;x7cr> 
^A'^vmco9\-mzi-A'^x b 'v/s&j&fRt&Zk 
h<r>X\ !->r%)VX v -v >^<?M3&m<r>-&5kMz& 
h^A'^ivmo s byyi/xfwt-v ^>^^M&^ 
m±X'Z&. 

mi] ifwn<?y-%mm(r>m.mzim-thtz^ ( a ) 

m2 ] m 1 ( c ) [zftmh^mwx'hb* 
1 m 3 3 -mmw^mi^-t^mmx'h * . 

[04 3 fiS3tW)a«<08fiBfc:ttS-t6fcrt ( a ) - 

( c ) t,zftmLxmimmmm;hh . 
[05 ] 04 ( c > 

1 PSvU3Vffi« 



01/23/2003, EAST Version: 1.03.0002 



5 

5-1, 5-2, 5-3 mi<D7* bUisAhlSi 
6, 6a HI2<7.)7*nl-^h§? 
7 PlM^aTJf 



(4) fWP5- 1 0 2403 

6 

8 7^HH« 

9, 9a, 9b f^^Xh 

I 0 pMOSh5y^^»* 

II n M O S b 5 

1 2 Kf-^^nMOSh^V^^figfBB 
13 ^-h«ffi 



[HI ] 



im3) 



6-1 



5-2 



5-3 #EL07* hl>?Aym 



(a) 



Cb) 



(t) 




4 flft^'jayJR 
3 fcfcf y a S'R 
2 N-?^* 

6 *2©7* Ml 




12 




01/23/2003, EAST Version: 1.03.0002 



[04 J 



5-1 5-2 5-3 X1V7* H?9XhK 




»f-Y*;l-nMOS 12 11 nMOS 



01/23/2003, EAST Version: 1.03.0002 



